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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 06/03/2008 has been entered. 

Response to Arguments 

2. Applicant's arguments with respect to claims 2-5 and 7-10 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 2-3, 5 and 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lindoff (US Patent#6373888) in view of Lindoff et al. (US Patent#6463107), Jayaraman et al. 
(US2003/0087622), and Whikehart et al. (US Patent#617821 1). 
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Regarding claim 2, Lindoff teaches a radio reception apparatus comprising: 

a receiver (401 of Fig. 4) configured to receive a signal on a per time unit basis (inherent 
in TDMA system, where processing is on a per time unit basis), the received signal including a 
known signal pattern on a predetermined per time unit basis (402 of Fig. 4); 

an adjuster (405 & 407 of Fig. 4) configured to adjust a filter for filtering the received 
signal using the known signal pattern on a per time unit basis (406 of Fig. 4); and 

a canceller (406 of Fig. 4) configured to cancel an interference component included in the 
time unit using the adjusted filter (3 of Fig. 2); 

wherein the adjuster comprises: 

a tap coefficient controller configured to set the filter according to the estimated 

channel structure (column 5 lines 50-51). 
But, Lindoff does not expressly disclose the interference component comprising adjacent channel 
interference and inter-symbol interference; a modulation scheme determiner configured to 
process likelihoods calculated for individual modulation schemes and to determine the 
modulation using the known signal pattern; an interference level detector configured to compare 
signal levels, which correspond to a plurality of frequencies obtained from a result of a frequency 
analysis, to a predetermined threshold value, which is updated per time unit, and to detect 
locations and levels of adjacent channel interference; and the tap coefficient controller setting the 
filter according to the determined modulation scheme, wherein the adjusted filter is adjusted 
based on the determined modulation scheme of the modulation scheme determiner. 
Lindoff et al. teach a modulation scheme determiner configured to process likehoods calculated 
for individual modulation schemes and to determine the modulation using the known signal 
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pattern (column 3 lines 3-62); and control tap coefficients to set the filter according to the 
determined modulation scheme (column 4 lines 41-49). 

Jayaraman et al. teach having an adaptive filter and adaptive equalizer to reduce an interference 
component comprising adjacent channel interference (ACI) and inter-symbol interference (ISI) 
(paragraphs 0049, 0071). 

Note that Lindoff s system is a digital TDMA system first of all, signal processing including 
filtering is inherently per time unit basis. If the receiver processes signal in continuous time, it's 
per time unit basis because it is TDMA. If the receiver processes signal in discrete time like 
digital signal, it's per time unit. Either way, filtering is per time unit basis. Both Lindoff and 
Lindoff et al. teach having digitizing communication and sampling received signal, which means 
it processes including filtering per time unit basis. Moreover, Jayaraman et al. teach having 
ADC (analog-to-digital filter) and using adaptive filter, which are known for processing sampled 
discrete-time signal. 

Whikehart et al. teach a adaptive filter (Figs. 3-7) using an interference level detector to 
determine filter coefficients, where the interference level detector configured to compare signal 
levels, which correspond to a plurality of frequencies obtained from a result of a frequency 
analysis, to a predetermined threshold value, which is updated per time unit, and to detect 
locations and levels of adjacent channel interference (column 1 line 64 to column 2 line 23, 
where detected locations are obviously interpreted as neighboring areas, where adjacent channel 
interferences originate). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate modulation determiner and taking determined modulation type into tap 
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calculation taught by Lindoff et al. and adaptive filter, equalizer taught by Jayaraman et al, and 
interference level detector taught by Whikehart et al. into the radio reception apparatus of 
Lindoff, in order to obtain more information to refine tap coefficients determination process for 
more efficient interference cancellation or reduction with adaptive filtering components. 

Regarding claim 3, Lindoff, Lindoff et al., and Whikehart et al. teach a radio reception apparatus 
as explained in response to claim 2 above. 

But, Lindoff, Lindoff et al, and Whikehart et al. do not expressly disclose the interference 
component comprising adjacent channel interference and inter-symbol interference; a frequency 
converter configured to perform a frequency analysis of the received signal; and the tap 
coefficients are set according to a detection result of adjacent channel interference. 
Jayaraman et al. teach a frequency converter configured to perform frequency analysis of the 
received signal before processing (paragraph 0028); and having an adaptive filter and adaptive 
equalizer to reduce an interference component comprising adjacent channel interference (ACI) 
and inter-symbol interference (ISI) (paragraphs 0049, 0071). 

In view of Lindoff et al.'s teaching on setting tap coefficients of filter according to detected 
modulation scheme (column 4 lines 41-49) and noise power/interference level (column 7 lines 6- 
26) and Jayaraman et al. teach setting filter tap coefficients using detected adjacent channel 
interference result (Figs. 2-5, paragraphs 001 1-0013), it would have been obvious to one of 
ordinary skill in the art to recognize and modify filter tap coefficients into based on both 
modulation type and adjacent channel interference level for further optimizing signal filtering 
process with more information on received signal. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate using detected adjacent channel interference result to set filter 
parameters taught by Jayaraman et al. into the radio reception apparatus of Lindoff, Lindoff et 
al, and Whikehart et al, in order to provide more information on received signal to refine signal 
filtering process. 

Regarding claim 5, Lindoff, Lindoff et al., Jayaraman et al., and Whikehart et al. teach the 
limitation of claim 2. 

In view of Lindoff et al.'s teaching on setting tap coefficients of filter according to detected 
modulation scheme (column 4 lines 41-49) and noise power/interference level (column 7 lines 6- 
26) and Jarayman et al. teach a plurality of filters having different filter characteristics (242 or 
420 of Fig. 4), it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the filter of Lindoff into a plurality of filter configured to be 
selected according to the determined modulation scheme. 

Regarding claim 7, Lindoff, Lindoff et al, Jayaraman et al., Whikehart et al. teach the limitation 
of claim 2. 

It would have been obvious to one of ordinary skill in the art to recognize Lindoff teaches 
wherein the adjuster adjusts a filter characteristic of the filter such that a combined characteristic 
of said filter with a baseband filter at a communicating partner station has a Nyquist 
characteristic because Nyquist characteristic is fundamental for signal reconstruction, which is 
essentially needed in sampling and signal processing. 
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Regarding claim 8, Lindoff, Lindoff et al., Jayaraman et al., Whikehart et al. teach the limitation 
of claim 2. 

Lindoff teaches a communication terminal apparatus including the radio reception apparatus 
(column 4 lines 11-14). 

Regarding claim 9, Lindoff, Lindoff et al., Jayaraman et al., Whikehart et al. teach the limitation 
of claim 2. 

It would have been obvious to one of ordinary skill in the art to incorporate the radio reception 
apparatus in a base station apparatus (column 3 lines 61-64) for interference cancellation on 
received signals. 

Regarding claim 10, Lindoff, Lindoff et al., Jayaraman et al., Whikehart et al. teach a reception 
filtering method as explained in response to claim 2 above. 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lindoff (US 
Patent#6373888) in view of Lindoff et al. (US Patent#6463107), Jayaraman et al. 
(US2003/0087622), Whikehart et al. (US Patent#6178211), and Baugh et al. (US 
Patent#5 150379). 

Regarding claim 4, Lindoff, Lindoff et al., and Whitehart et al. teach a radio reception apparatus 
as explained in response to claim 2 above, wherein Lindoff teaches a transmission path 
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characteristic estimator configured to estimate a transmission path characteristic (channel 
structure) using the known signal pattern included in the received signal from which interference 
is canceled (405 of Fig. 4) 

But, Lindoff, Lindoff et al, and Whitehart et al. do not expressly disclose the interference 
component comprising adjacent channel interference and inter-symbol interference; an error 
measurer configured to measure an error of the received signal that occurs due to a transmission 
path characteristic by comparing the known signal pattern included in the received signal with a 
known signal pattern obtained by the transmission path characteristic; and a tap coefficient 
controller configured to control tap coefficients to set the filter based on the measured error and a 
reception level of the received signal. 

Jayaraman et al. teach having an adjuster comprising of adaptive filter and adaptive equalizer to 
reduce or cancel an interference component comprising adjacent channel interference (AO) and 
inter-symbol interference (ISI) (paragraphs 0049, 0071). 

Baugh et al. teach adjusting tap coefficients for adaptive filter/equalizer based on measured and 
error (e) and measured signal level (S) (Fig. 3, column 4 line 63 to column 5 line 4). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate using adaptive adjuster to cancel adjacent channel interference and 
inter-symbol interference taught by Jayaraman et al. and adjusting tap coefficients based on 
measured error and reception level taught by Baugh et al. into the radio reception apparatus of 
Lindoff, Lindoff et al, and Whitehart et al., in order to provide information on received signal to 
refine signal filtering process. 
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Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ZHIYU LU whose telephone number is (571)272-2837. The 
examiner can normally be reached on Weekdays: 9AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nay Maung can be reached on (571) 272-7882. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IZ. L./ /Nay A. Maung/ 

Examiner, Art Unit 2618 Supervisory Patent Examiner, Art Unit 

2618 

Zhiyu Lu 
August 7, 2008 



